Intracellular trafficking of sterols.
Cavalier-Smith (1981) has identified 22 characters that are universally present in eukaryotes but absent in prokaryotes. Of these, he argues that one, exocytosis, might have been the driving force behind the evolution of modern eukaryotic cells. Bloom and Mouritsen (1988) further argue that sterols may have removed an evolutionary bottleneck to cytosis. Therefore, the advent of sterols in membranes might have been the single feature that led to eukaryote evolution. The evolutionary advantage conferred by cholesterol is associated primarily with plasma membrane function, since the majority of cellular free cholesterol resides in that membrane. However, sterol synthesis occurs in the ER; therefore, the cell must have a mechanism for transporting sterol to the plasma membrane and its regulation. As has been pointed out in this review, much remains to be elucidated in the study of intracellular sterol trafficking. To date, neither diffusion nor vesicle-mediated transport can be fully confirmed or ruled out. Microtubule and microfilament involvement appears important in some routes (e.g., mitochondria) but not in others. In addition, trafficking roles of cytoplasmic lipoproteinlike particles have not been addressed. Finally, although some "sterol carrier proteins" demonstrate the ability to mediate intervesicular transfer of cholesterol in vitro, the true physiological role of these proteins remains obscure. Future research in this field awaits the refinement of available techniques. Particularly valuable would be cytochemical methods for detection of sterol at the ultrastructural level. Possibly, direct microscopic visualization of radiolabeled components in cells represents the necessary approach. Purification of elements carrying newly synthesized sterols would allow the proteins mediating transport to be identified. Continued analysis of mutants defective in transport, such as in type C Niemann-Pick disease, will shed light on this complex problem. The importance of extracellular trafficking of cholesterol owing to its involvement in the progression of atherosclerosis, has been emphasized in recent years. Little emphasis has been placed on intracellular trafficking of sterol; however, it can be argued that such transport also plays a major role in atherosclerosis, possibly by fueling retrotransport of cholesterol to the liver and secretion in the bile. Therefore, we hope this review will serve to stimulate research interest in this area.